One of other plausible mechanism of the heat-enhancement of the activity is that the heating would destroy some unstable factor(s) acting as inhibitor of the bactericidal activity.
The presence of such factor could not be neglected in view of the fact that the induced activity in the irradiated solution is completely lost by the addition of a slight amount of cysteine or sodium sulfite after irradiation.
Various
experimental evidences presented in this paper and in the preceding ones might
give some clue to the entity of the bacteri cidal factor induced by radiation. Therefore some assumptions will be attempted on th chemical nature of the active factor(s). In con sideration with the radiolysis of other organic halogen compounds in aqueous system,5,6) the cleavage of carbon-halogen bond would bl one of the most probable primary reaction; in the radiolysis of halogenophenol.
If suck a reaction produces halogen free-radicals or -ions , these species could be supposed to be bactericidal factor from our view point or , the mechanism of the synergistic lethal effect of alkali halides during irradiation on micro organisms.7,8) Such an assumption might be supported by the fact that, in respect of halogen species, the similar tendencies were observed for the effectiveness of inorganic and organic halides. However, the halogen radicals, atoms or ions themselves could not be assigned to be active factors in the ir radiated halogenophenol solutions. This is shown for example by the fact that the life time of reactive free radicals of halogens is very short at room temperature in aqueous system. Even if they survived for an ap preciable period, their concentration might be insufficient for killing microorganisms, judging from the potentiality of Br ion during ir radiation.8)
Another strong objection against this pos sibility was arisen from the results of recent experiments aiming to isolate active factors from the irradiated solution.
As will be pre sented in following papers,9) the greater part of bactericidal factors were extracted by some organic solvent such as ether or benzene. Thus the entity to be considered would be products from a moiety holding a benzene ring, such as radicals or molecules of pheno-Solution on the Viability of Escherichia coli. Part II 539 late-, hydroquinone-or quinone compounds were examined under the similar way to the irradiated p-bromophenol solution and some common characteristic features were ob served.10) On the other hand, the possibility of an important contribution of related com pounds to the bactericidal activity of irradiated solution exists in view of some evidences ob tained in radiation chemical investigations of halogenophenol solutions. The details of further studies to identify the bactericidal factors in irradiated halogenophenol solutions will be presented in following papers.9,10) Acknowledgement. The authors wish to ex press their thanks to Misses T. Fujino, U. Ito and M. Yoshida for their technical assistance. This work was supported in part by grant from IAEA contract No. 213/RB. 10) M. Namiki et al., On the mechanism of syneristic effect of halogenophenols on radiolethality of microorga nisms. (in preparation)
